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^ <yEisiHi^, ^^m.<^^^^ n^^^^^o^s. 

S. 6 

n^]^^^, UMTS 
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^-^O^l^^o^ ^B^S]iH ^ ^^1 {Method and Apparatus for 

Classifying Output Symbols of Inter leaver in Communication Systems} 



£ 1^ ^ ^^S] d\]d]] tt]-^ 511^ ^Ai;^V^l^ :£Als>^ 

£ 2^ ^ ^^1 •^I'^l 4^ 4^<o^j-^HiA-:|, ^]i<?lE^e:)wi^ £^1 

£ 3^ ^ ^^2] oflofl ^^^V^loflA^, ^ell<a^ A>ol^7l- 20ms<?l 

:£ 4^ ^ ^^1 «^1<^] ^fl^ ^^^^l<^lAi. ^\o]^7} 40ms^ 

£ 5^ ^ ^^s^ ^^1 <^H1 ^fl^ ^^^J-^Hl^i. a>o1^7> 80ms<y 
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:io> ^ 1^^^ , ISDN, Digital cellular, W-CDMA, UMTS, 

IMT-2000)<^l^i Turbo code ^ convolut ional code -g-* S^s->^ ^fl^-^5:S|- "J-^oj 
^ ^l-§-^>7> A>-g-s:>^ ^ cf^ ^fl ^ o] Aj-g-s^^ cf^^fl ^ <=>11 Channel 

coding schemed cfl^lBl ^^JL#^^* Aj^^u^o^ ^^^^ 7]lA]3r>7l ^tl: ^^1-^ 

^(Rate matching)<Hl ^'^]^. n ^^]^']S. ^■^ ^^1-^^<H1 A>-g-5]^ ^fl^ o]e^ 

^^11 convolut ional code* ^>-g-s:>^ ^^"^^""^^ ^ ^#^11 '^l^^i ^^1- ^ 

^tb «oi-^^ w> ^-^-14 Turbo code* ^tb ""^^^ <^}^ 

77}^] ^BfloilA-l ^^c]] nfl-f ^Ai^ s.±JL SX^ UMTSfil Air interface'^l^i 

data transmission channe 1 '^l ^^JL-ir^j^ ^^1:11 Aj^Eflo^ ^^^^ 7flAl^].7l 
^^l:^^^(Rate matching)^!! ^tb ^^l7> ^^^^S cfl^^lJl 9X^ ^i- 
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12> 7]^^] ^^^^^li^^ (^^^Ali^, ISDN, Digital cellular, W-CDMA, UMTS, 

IMT-2000)<^l^i^ ^S. ^fl^^Jlsl- convolutional code^J^- ^*a^J:7l7> 

^ 4^^fl^«o^^<^l^-1 Channel coding schemed t-fl^lB^ ^^S^-^^^ ^o] 

Jl Al^Eflsl 7ll^^>7l ^^l-^^^(Rate matching) c^l zl 
&|i4 o]E.]^ ^^1: ^^-^^ ^^1^ ^>-g-^>^ ^11^^^7> convolutional codeSfe ^^1: 

-^^5: convolutional code# ^>^^>^ ifl^^ J: (Concatenated code)e}^ 

^11 ^^^1- 7M^}^ ^^^>S1-^ <^lPl ^ 7> 

^1 ^1^1^ ti> ^cf. ^siM- Turbo codel- ^>-g-*>^ ^-f'^H] Aj^it^o^ ^ i:^ 

Channel coding schemed ^^]^] ^^^JL^^j* a]^^o^ 

7Msrl-7l ^t!: ^^l-^^^(Rate matching)'>)l ^tb <^>^ ^T^lojcl-. 

Turbo code^ ^-f Convolutional codeM- -Jd^lr^-^s:^^ ^flS-g: 

j7 Al>,^o^ A^^^ 7ll^*>^c^l ^IMi '4b}^-1 45.^ ^^1- 
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<13> cj-Eflofl 7]^Q] ^fl^:^JiS|- convolutional codeSf ^"U^S-y]?} ^}-%-^^ 

^ 4^^fl^«o^^<^lAi Channel coding scheme^! tio]B\ ^^JL^^j^ ^^l^tl ^1 
^E^^ 7fl^^l-7l ^^l-^j^(Rate matching) o>o] c]o:|l- ;^^sl^> 

<i4> - <a^^l: Al€il- 'U^i^ ^711- €^/«]:^3|l€«J-^Upuncturing 

patter/repetition method)AS. ^^/^^tb^f. 
<15> _ <y^^^o^ ^^/«]:^tilE ^M. 7].^^ ^4^2?-/^ cfl^ ^c^-. 

<i6> - -^^7ioflA^ ^^^^ ^s.<^ ^^91 ^^^u] ^^/^^m. 

<17> ^ wj-Aio^ ;^ o. Convolutional code^ ^:£7l<HlA-l ^^o^^l-^ error 

sensitivity7> ^>i4^ Sefl^(^ScH) tfl^ S.^ ^11:<^1 ^^^^ 7]S] -^a>^>i4^ 7>^ofl 

^91 ^ SZcf. ^s^M- Turbo code (PCCC: Parallel concatenated 

convolutional code SCCC: serially concatenated convolutional code -^^l^V Turbo 

code^ PCCC^ SCCC S.^* ^]^^^.)^ ^-f<^l^ ^l^q-^ i=f=7ll 7]^^ ^4^1-^^ "t* 
2,:^^ o]^o\] o>2floil ^o^^ ^^^171 2:?l#ol u-1 ^^£]olc>> 

<i8> Turbo code 

<19> - TB-1) Turbo code^ ^2:^^ ^JKsystemat ic code)©!^.^ ^3:7l^-^Bl # 
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^Jl'H^l- # ^jii'H^l-CSystematic information part)<^l ^fl'g-slfe € 
^sl^^i^ o>^4. Turbo code^ ^V^^^y] (Iterative decoder)7> A>-g- 

<2o> - TB-2) Turbo code^ ^ ^^7]^ ^7^^ Component encoder^- 

9^^^}'^ -T-^^ minimum free distanced -r- component encoder^^^ 

minimum free distance* ^^S^ ^}^^^}^. i^^l-^i -t" component 

encoder^ #^^1:^ ^^^}-7fl €^^<='> ^ $1^. 

<2i> - s:?! TB-3) tfl:^^o] a]-^ ^J:S)-7lSl ^-f ^»i;5(i) ifl-^^jfeyl^E^ ^Sls[7} o] 

^]B.S. component encoder^ 

<22> - TB-4) componet encoder^] #^^1-^1 cflt}- 7]^ 

^ H]^2ia^convolutional code (Nonsystemat ic convolutonal code)^ ^'^] ^S.7]<>\]^^ 

<23> - TB-5) ^S.s\-7]^ ^i^-m: 31^^}<^ Turbo code encoder ^ll A>-g-£l^ 

Termination Tail bits# €^s:>;^l ^, ^^7l^ ^-^ #0^ Soft 

Output Viterbi Algorithm (SOVA) decoder^- ^>-§-^>^ Termination Tail bits 
^^^^ ^Vol7> ^^fltb^l-. 

<24> Turbo code ^V^a^^ 

<25> - TB-1) Turbo code^ ^S^^JlCsystemat ic code)<^l£-S ^Ji7lS.^t| # 

^S]^ ^Jl^H^l- ^ 4^1: (Systematic information part)<^1 7> 

aV^sjcH oflui^ll- ^7l-Al5?^o> ^c].. Turbo code^ ^^7lS. «>4^S 
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7l (Iterative decoder)7> A>-g-£]H.^ t]^ ^^:S.<^^^<=>\] ^^s]^ 7}^ ti]-^ 

<26> - TB-2) Turbo code^ ^ -r-^^]^ ¥7)]^ Component encoderl- 

^^^V'^ -^-^^S):e.S -t-^^ minimum free distance-^ ^ component encoder^^^ 

minimum free distance-1- ^^S. ^o] Parity ^^-ir ^^^-^ 

^-f ^ component encoder^ #^^1:* 5-^^>7fl y}:^«ll^> 

<27> - TB-3) cll^^^ tiV^ ^J:5|-7]^ ^-f aJ^^ ^fl^^J:7l^E^ ^^^71- o] 

parity ^1-* ^^^>^ component encoder^ ^J^^fl 

<28> - TB-4) JEtt z^-z^-o^ componet encoder^ #^4]lr^l ^^^J"^^ 7]^ 

^ H]^2:^convolutional code (Nonsystemat ic convolutonal code)^!- ^:il7]<^lA-^ 

<29> - TB-5) ^J:5|-7]S1 ^^^^ JLS^5|-o^ Turbo code encoder<^l ^l-g-S)^ 

Termination Tail bitsl- ^^tb^^f. ^, ^^171^ ^11- l-'H Soft Output 

Viterbi Algorithm (SOVA) decoder!- ^>-g-^l-^ Termination Tail bits ^^■^] 
^^^^ ^><^l7> ^^fltbcf. 
<30> s^cHjA-] ^ ^ 01 = 01 Turbo code* ^>-g-^>^ ^^^] 7]-^J- ^^1:^ 

^«flA-l^ ^fl^^^7l (Channel encoder)^^^^ #^^1^ a]^o. ^ >g j^o^ 
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^^e^jH-^c] ^7}5\v^E^S. o]^^ ^fl ^^^7] (Channel encoder #^5]^ 
S^^^J^^^^^ ^z^-^ n^^^^^ ^ 9X<^'^\ ^^^5] ^^1: 

^^^^ ^^^^ ^ $X^. <atiV^^S ^fl^ <?lElel«J^ =7-*fi^>7ll -^^^^ 

^ ^^i^ €^^V7fl ^^£1711 *>5.S. o]e^^> o.^l^|.7]^ 

J: 7] (Channel encoder )S.^Ei ^1:* ^^^-S-^^^s)- sfle^El^-^ 

^ -e.^^ ^ ^cf. ^el-Ai o]s.]^ ^^]M. - ojo^o> ^^o^ ^4.-. ^J^o. 

T^^* ^i=f. t!:7H o^lS^i UMTS^ ^«o^*j=^ll^(Up-link)<^lAi Af-g-s]^ ^fl^^^l- 

<3i> :£Tg s. 1^ ^o] ^«J-^^fl^(Up-link)5] ^fl ^ ^^21- 7l (channel 

coding encoder )1115q- ^^^7l(Rate niatching)1114A>ol ofl e] i*| (1st 

interleaving)1123l- B]-t\± S.^]]'^ '^S^^ 7] (Radio frame segmental ion)113ol ^^fl^lrCf. 
^7] ;^ll^E^B]«^(lst Inteleaving)112^ ^^^]^^ Him ^<^1 

T^^S^l-^ ^^7] Sell<y ^S^^7l(Radio frame segmental ion) 113-gr ^^^1 

^^^S. ^^51^ Hefl^a* lOmsec^^^ 1:^*3. M-¥^ 10msecT^>4 o.^ 

^^^-c^. ^-e^-^i ^fl^^^7l (Channel encoder )lllS^Ei # 

<^^^ ^^7] ^]19l^]^n]ii2c]] >a-7l ^fl^^Jls}- 7] (Channel coding encoder)lll^ 

^ ^^^ai-*^ ^5£7]- o^ttit!- ^^1* -e.oi^7Hi ^^^14. 

<32> ^7]^ tifsf ^o] ^efl7l# ^'^t}^ cf^^if ^cf. 

<33> 1. 7]^^ Convolutional codeSfe ^^l-^-¥-:^<Hl ^f-g-s)^ ^^l-^^«oH^ ^ 
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5:7l<HlA-l -^^^^l^ai-^ error sensit ivity7l- *>q-^ Sefl«a(^S<H) ifls^ s.^ 

^l-'^l ifl^^i 7]^ -^r^}^}^^ ^}'^^. :n.E^i4 Turbo code^^ ^-^-^ll^ 

<34> 2. 3:^<^l^i 1: ^ Turbo codel- >*>>-g-^l-^ ^^^] 7}^ ^^1- 

^^-H^ ^fl^^^7U Channel encoder )S^E^ #^5]^ 

^]^s\-:%o] ^7}s\v:]^]-S. ole^tt ^fl^^S 7] (Channel encoder ) -^^^ 
''^^^^M.<^^^^■ n^^^^^ ^ ^^<>> ^^^^ ^4^1: 

S-^ €'a^>7fl ^^5] 711 ^>^S <^ls^t]: ^^l*>7l^ ^-^H ^^fl^ 

o] «j.Alol -as^^l^l ^^Cf. ^, ^fl^^Biel«J^ ^^^>^ ^^H>2^^S ^fl^^S7l 
(Channel encoder )S^Ei ^^-^ sfle]E|«-^o^ 



<36> cq-sl-A^ ^ ^T^o] s.^^ :^AiA]^^oi]A^ ^ ^1-^:5: (Convolutional code) 5£fe 

Turbo code* ^ 'U^^ ^>-§-*>^M- 2-¥l- ^>-§-^>i^ ^^l:^^^«c}- 

^oi] ^11^ ^Elsl«J<^l 4]!-^ ^^i7> #^^l-ollAi s.^ ^^*>7ll 
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^s^El«-^o.s ^SI^H #^^>^ 4]1:^^7]S. ^^^^ 



<38> ol^l- ^ ^V^o^ WV^altb ^Alc^ll- %3,Q]- ^7^] ^^^^4. 

<39> -o^ ^A^^^^s-d] -^7>^oll ^o^^^, ^^t}- ^^^-S-il-oll 

<40> M. ^x^o1lA-l 7l^^ UMTS ^fl^'HlAi A>-g-Sl^ ^Ble)Wlol >^ll<yt|&|Wj oVji 

Blf^Cl'st interleaving algor ithm)<^1 ^^1-^ ^^^>J7, cl^ja-Ei -^-71 "^E-lsllj "^0:^^ 
^(interleaving algorithm)©! 7}^]^ ^^-^ ^^i^^^E] 91^] 

ela^ofl <a^£)^ 51] ^-^^7] (Channel encoder a]^o. oj ^ j^^o^ -f-^-ji}- 

<4i> ;Hll'?lElg:iB!(l'st Interleaver)^ ^ 'ji-Jlgj^ 

<42> ol^l- 7]^c\] ^«c}-^5fl^^l^i >^]-§-5l^ I'st interleaver<Hl ^^}^ ^d^W. M^l] 
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^ ^^^I'Hl ^^^i ^, 1^:^]^ '?lEis1a1<Hl ^m^S.7]2] ^^AJM.^ ^ 

^ ^, WRITE model- M-Bfi^^ , 2^7^]^ <?lBl5lBls.-^Ei ^^-^ gi^ ^^l- ^. 

READ mode^ ^^-6r ^^W. ^^71^1^ ^o^^ R=l/3^ :il^^><^ ^^^>5^cf. 

<43> 1^^]: WRITE MODE 

<44> -o ^ ^ <y ^ 2 efl <y a. 7] » Kl o]s]-jL 

<45> (1) t[7] <s. l>^]^^ sefl'y^ 1^ ci# ^^^4. 

<46> (2) ol-efl^<^l ^^^j^ Rl* Rl^ ^5] 711^7} ^cf. 

<47> Kl< Rl xCl 

<48> (3) ^ll^Ei5:iw1«Hl ^^S]^ Rl X CI rectangular matrix'^] ^ ^^S. 

<50> 2^^1: READ MODE 

<5i> (1) Table H 211^ {PI (j)} (j=0,l, C-1) cflS. <i^Bl 

# -a-:^ 7ll«fl<i Al^Cf. PI (j) ^ j-th ^91 ^2fl 1. ^, Ol-Bflo^ S<^1A^ 

{0,1}^ ^^^3]- <^VS\B\ >a^O^ ^^1^ W>^^ 

<52> (2) 1st interleaving^ ^Pfl'i^ Rl Cl^lS-^E] «J ^"1^ "M^b] ^>^1^ 
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<53> 11 = Rl X CI - Kl. 

<54> IS. 1] 



2000/7/3 



Interleaving span 


Column number CI 


Inter-column permutation 
patterns 


10ms 


1 


{0} 


20ms 


2 


{0,1} 


40ms 


4 


{0,2,1,3} 


80ms 


8 


{0,4,2,6,1,5,3,7} 



<55> 1st interleaving ^^^1-^ ^1-4 ^^^1^^ ^^S. #^ 

^^o] nf-^ ^cf. ^, olBleltil^ k (k=0, 1.2, - . )1- modulo 3-2.^ ^ 

^t}<^ ufDlxl7> 0"y systematic information symbol parte^-^>^ 's'S 5.7l^]-jl, 

M-^^l7> 1<?1 Parity symbol part l<5l2l-*fJl 'pr^S. S7ls:>jL, i4^^l7> 291 ^4: 

Parity symbol part 2o]^^}jL 'p2'S. &7]^}y^}. ^ o>Bflfi)- ^o] <y^^l-ol l-<>1^t:fji 
^>^>. 

<56> S pi p2, S pi p2, S pi p2, S pi p2, S pi p2, 

<57> %3L^ Turbo code^l ^4- component sfl^uzf s, pi, p2, s, pi, p2,-- 

(^^ parity^^ ^^l7> s, p2, pi, s, p2, pl.-)^ 7\A^ 4^ 

Sl^f. Radio frame segment at ion<^l>^-1^ a]:^ #^ ^^i7> ^^i^q- -g-'^^Vs.S, 
^\ Uplink<^l^-1 Radio frame segmentation #^^<=Sl ^^t!: Demultiplexing t^S^ ^\%- 
^><^ AA^ parfiS =^^% ^ {A component groupi^^ wjs-i:^ 

Downlink<Hl wl^fl A"^^ , ^AA ^^i=f.) Rate matching 

■i: AA^ Information parts']- Parity part* ^^^^H ^^l"^^^* n^^^V^ 

^ ^c].. oje^^ <^^o>a.7lS. *Vi:l-. 
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"^^^ Systematic information part's bit (s) : D 

<60> Parity part I's bit (pi) : M 

"^^.^ Parity part 2's bit (p2) :■ 

<62> o^^aefl^5] 37l# leObitS 7M^}Ji ;Hll«yE^slBl(lst Inter 1 eaver )5] <y 

^■a- iEAl^l-^ 2^ ^7] S. 2^ -^SS|-#<^1 1/391 ^^>^<a 

<63> .^-71 £ 2<=H1 ^o] >^V7l 1st interleaver^ 

1,2, 3, 4, 5, 6, 7, 8, 9, 10, -,160^ ^^V^*?! 7>^rl-. z^-z^-o^ ^^m^ ^fl^^^Jlofl 

HjEl-oii ^T^^cf. E^:a.-^^^7l (Turbo code)^ ^-f ^:^7l5] ^^^^v #^ 

^1-^ s. pi, p2, s, pi, p2. s, pi, - 3flEi^ 7].^l7fl ^cf. (s : systematic 

bit, p : parity bitl , p2 : parity bit2) 
<64> ^7l^i, 20msec 91^] ^"^^ (Inter leaving)^ ^-f 1,3,5.7,9,11,13,15,17,19, 

-,160^ interlaying^ ^^11- S. 3«fl S.^]^ i^]-^ ^o] s, p2, pi, s, 

p2, pi, s, p2, -, plS^ 7M^. ^^^^ Systematic part bit^ 

^^1^ inter leaving^^7> -^^^W^ ^^r ^ 9X^. ^, ^B^eltiJ* oj^o;) 

systematic informat ion-^&<^l M-^Jl cf^^S. Parity 

part 2, ZLSlJl ZL i^f^^S Parity part I'^l o.^ "^^^^ ^'U 

<65> Sl^, 40msec Inter leaving^] l,5,9,13,17,21,25,29,33,-,160fi1- ^o] 
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interleaving^ S. 4<Hl S.^]^ ^}S>\- g, pi, p2, s, pi, p2, s, pi, 

p2^ Systematic part bit^^ 2fl€ ^<Hl><-i^ -^l^l^ 20msecS|- 

^'^l inter leaving^^7]- ^-^^Vt:}^ ^ ^cf. ^, 9l^]^''^4r 

-T^^^^ systematic informat ion^^^^l H-^Jl H tij-^o.^ Parity 

part 1, ZLSlJl H nf^o.^ Parity part 27} ^^^o^S. ^^^^ -^^^ 

<66> 80msec Interleaving^ 1, 9, 17, 25, 33, 41, 49, 57, 65, ••• ,160^ ^ 

^1 interleaving^ ^^^1- S. 5^] h>s|- ^o] g, p2, pi, s, p2, pi, s, 

p2, •", pl^ sfl^^ oj-s^-A^ Systematic part bit^ 3ll^>^<HlAiSl ^^]^ 

inter leaving^^7> ^^^Vcf^ ^ ^ ^cf. <?1b^b1«o1* ^l^^^ 

^-^^1- systematic informat ion^^^l H Parity part 2, 

ZL^JL =L cf-g-o.^. Parity part 1<^] "^^2]- ^<a^>7ll # 

<67> ojAj-o^ o^]s.oi]Ai£4 ^o] 1st interleaving 'yBlelaj:^ 

s,pl,p2,s,pl,p2, - (^^ s,p2,pl,s,p2.pl,-)^ ^^i^ -^^1^4. ^^^1 

<68> <;^llolEi5lBlo^ #^ ^ 1:^^^J-^1> 

<69> s.^ £ 5, 6. 7<^1 ^<Hl^i ^^tt I'st inter leaverS^E^ nf-ofl 

^^51^ ^^^1-^ ^^t:f. H>5f ^o], ^7] 

modulo n^l ^^*>^ n-DEMUX# ^>-§-^>^ ^Tfl 1- 

30-16 



1019990027407 2000/7/3 

Hefl^a^^ A>o]^ (>^1^^^)<^1 Parity partl^ parity oart 27} >HS v}^^ ^ 

^7} $X^:e.S. -§-£^1 o]^ S^jsl-i^ ^4. ^^^"el ^-^<=>fl^ £ 5^ Parity 

partial- parity part 21- ^^^j-^l A>-g-^>s.S. o]m. ^^^}^] ^jl A>-g-^ ^ 

9X^. SEtb n^^^l ^Atb ^-T-^ S. 6s\- S. 7s\- ^o] Parity partl^ parity part 21- 

DEMUX'?]:<^1 A>-g-^)SA^ ^^A]^^ ^ Slcf. tcfel-Ai ^^js^t!: UMTS 

%3(Up-link)<^lAi Tubo codel- a>-§-3^>^ ^-f St^i ^l^lt!: ^^flS. ^-§-^^-. 

'^^lA^, ^ 6^ n^^m^ n^]^2^ ^^^h ^-f* ^^]^} 

JL SlJl, ^1-71 S 7 ^ £ 8^ 3ifle^Eli3zl- 2lle^El21- ^-fl- S^l^l-zL 

^o^s. ^j-7i s ^iM.<^, n^^m, ^^s. m-n^^ 

-^1-71 £ 6# ^Ss^m. ^^5^-71(60)^ <a^tfl<^lEl-l- ^^Sl-^l-C^^ ^1-71 

^^^71(60)^ <^1«^ Bl^^^2l-7l7> ^ ^ Si-^^. ^Jisl-i:^ l/S^lcf. ;^ll^Elsl 
a1(61)^ ^^7l ^:£^7l(60)<^lA-1 #^sl^ A]^c-11olE^^ "^lE^el^J^H #^t!:4. <^7]^<] 

2fleiEi:^^o.s ol-o^^ ZLf-o] aV^slig/^i -^^s^-^o] 1/301 ;g o.^ ^v^^ 

^fii^liJ!)- 5flE^El2S ^A^^tzf. ^^-^^71(63)^ ^7] ^n9m^^^]^^ # 
^51^ ^-i-lr* •a^s]^ ^A^<=H1 cfl^}c^ 2.1:5.3 <^A].ofl o^gfl u1.d1^17> 0^ ^-f ^ ^ 

^o.^ ^^^}JL, M-Di;^i7i- 10] ;g o. ^ ^o_s. ^^^}^, m-^^17> 2<?i ^-f 

30-17 



1019990027407 2000/7/3 

4 ^^fl ^^s. o^7iAi ^ ^o.^ ^ai-i-^ ^j-aoi<=Hi n 

^S]^ Aj^^olc^, ^7] ^ ^ ^^S. 2()EiElofl ^fli^ 

5]^ <^y]^^, Sefl^^l A>ol^(Al^^^, c^l^lr^H 10ms, 20ms, 40ms, 

80ms)<^l ^s^E^iJiJ- ^e\^27} ^^S. «>^cH 9X^. ^wV^^S, £ 

64 ^o] irflEiEll^ ^&\^2^ ^^^>^1 ^:n. A>-g-^Hnl-^ ^igo] ^^tl- £ 7 

^ £ 8:4 ^o] 2})&|E^i ^ sflEi&|21- ^^*l-<^ #^*>^ ^cf. ^1-71 £ 72^ 7^^^ ^ 
^-#51-71 (63)51 #^0] :^^^o], 2fls^El2S ^-^^1^, ^7] ^ 8^ ^ 

^^7l ^i:f^S)-7l(62)^ #^ol ^jjacH, 3ll5lEl2, ^zfleiE^i^ oj^ol^ c^] 
Mr^o]^ ^sfl^a^ Al.ol^7> 40m^^-?-^ ^>7l £ 7<H1 ^fl^^l^ ^5ll'aA>oli 
7} 10ms, 20ms, 80ms <y^-¥-^ ^7] S. S^fl ^fl^^l^ ^-fol^. ^^7]^^, ^^7] :^iM.<^^^ji\- 

n^]^^^S. ^^-t}^ ^>7l ^tq-^5|.7l^ ^MtV £ 1^ ^^fl^^^^^^^l^^l^i, ^11 
«?1B1 si 1311124 ^7l o_^efloi ^5^^7]113 ^}o]d\] ^p,]^7]i^^ ^7] ^v]o_s.^]o^ 
A^ 711134 efl^lS^j ^71114 Afojoil ^^1^=^- ^4. ^ ^^^d\] 4^ ^^Hm^ ^ 

7l ^1-^el-g- ^4#^7l7> ^J-7] ;^ll«yEielBlii2 4^^1 ^^l^]^ ^ofl tflsfl ^tg*>:[i 

[^^^ Jl41 

^^^^ 44 ^ -^^Al^ie^o^ ^fl^-^^^^^^Hl^i, ^^(rate 

matching) Al ^^J^^ ^^olAj^ol ^^44 ^ofo) s]^ ^]o]^ nfl^l ^ufofl a]^ 
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^^S] =^-^§>^ z]]o]^:^^-^7]S. ^A^€ ^^1-2.3. ^1-^1. 

9] 

^7] <aBisl«J€ ^lrt-llolE}# ^^:a.c=H«.^j4 3tfleiEi:^^o.s. §^^>^ 

^1-71 ^J:e.ol^«.2). sflE^e^-^^o.^ ^^tflo]Efl- 7>XlJl ^ 
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^7] no]B\M.^:^6\] cfl^ ^^c-llolE^§ ^j:a.o^«.^32|- 3Jll&|El^^0.s. ^^^>^ ^ 
^7] siflslEl-^^o.^ ^^cflolE^-l. 7}^]JL ^J^^ ^ 

[^^■SJ- 11] 

71 ^<>\^ 271151 A]^^^^ ^^^5§>^ ^ci-^5}-7i» ^wm* ^^^1^^^ 

si ^ll^^:£5l- ^^1. 

[^^^J- 121 

Sell^JcilolEl-oil ^^^H 2711^ ^^S^V^ ^^51-7121-, 
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